Introduction: Primary care is the first level of contact with the health system to promote health, prevent illness, care for common illnesses, and manage on-going health problems. Maternal health services were one of the important components of primary care delivered through health clinics and community clinics. It is crucial to ensure scarce resources in health clinic were utilized efficiently. Data envelop analysis is a technique which had advantage in assessment of efficiency of primary care because the technique can handle multiple inputs and outputs in efficiency score calculation.
Introduction
A primary health care service provided at health clinic is the basic of country health system, and is a first contact between society and health care. It is a whole-of-society approach to health and well-being centred on the needs and preferences of individuals, families and communities (WHO & UNICEF, 2018) . The primary health care is a trust of services includes health promotion, management of illness from prevention to treatment, rehabilitation and palliative care, and injury prevention and personal care -as close as feasible to people's everyday environment. It is the backbone of an effective health system (World Health Organization, 2018) . In Malaysia, primary health care is delivering through services at health clinic level such as; outpatient services, maternal health services and child health services. It is important that scarce available resources for health services used efficiently to ensure health care need of population were met.
In Malaysia, primary care services started with maternal health services in the city then were later expanded to the rural area (MOH, 2017a) . At present, maternal health services delivering are through various Ministry of Health facilities, namely; health clinics, maternal and child health clinics and community clinics which are scattered across the country. In urban area, private clinics also played roles providing maternal health services. Government health clinics in Malaysia were categorized into different types of health clinics according to the workload measured by the daily patient attendance to the health clinics.
There are total of about 1060 government health clinics in Malaysia (MOH, 2017) . These health clinics has different types based on level of services, population coverage, manpower staffing and physical facilities, as shown in Table 1 . Maternal and child health services deliver at health clinics via several activities. The main activities for maternal health services includes; antennal service, post-natal service, home visit, nutrition, family planning, counselling and others services. As for child health services, the activities include; immunisation, child development, home visit, nutrition and many others. The maternal and child health service are supported by varies others activities such as laboratory service, diagnostic and imaging, pharmacy and dispensing, alternative birthing centre and other services as indicated in Table 1 . These services were provided by various trained personnel ranging from family medicine specialists and medical officers to public health nurses and community nurses as shown in Table 2 below. Sources: MOH2014; MPH 2015; MOH2016a; MOH 2017b; MOH 2018 International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577.Vol.6:No. 
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As shown in Table 2 , the key personnel such as doctors (including family medicine specialist), assistant medical officer, nurses and community nurses also had shown increasing in numbers from 2013 to 2017. The numbers of doctors had been increased 39%, assistant medical officer 31% and nurses 16% in 2013 to 2017. Only community nurses had shown decreasing trend in 2017; these may be due upgrading exercise of facilities in rural area become health clinic and promotion of community nurse to staff nurses.
Each year almost 10% of national budget were allocated to Ministry of Health. Table 2 showed that there were slight increments of budget allocated to Ministry of Health from 2014 to 2018.
In term of utilization, over the years, there have been increasing numbers of patient attendance to the government's public health facilities for maternal health services. This finding reflects the uptake of the services by the community. During the past five years, antenatal patient attendance showed an increased in patient attendance. Overall, total patient attendance increased by 6.94% from a total of 5,794,544 in year 2013 to a total of 6,196,751 in 2017. Meanwhile, about 10.00% of national budget allocated to the MOH Malaysia for the past five years for operation and development purposes (MOH 2014 , MOH 2015 , MOH 2016 , MOH 2017b and MOH 2018 .
Technical efficiency of maternal health services
In health sector, efficiency is to ensure available resources are utilized in a way to warrant population is a healthy as possible. The process of attainment value for money or acting with minimum expense, waste or effort is understood as efficiency. In production function process, firstly transforming input into output; secondly, costs of resources used are taken into consideration; and thirdly, those are compare with the value of output produced (Mills & Gilson, 1988) .
Efficiency as a concept defines as a process of allocating resources or inputs to yield the maximum possible output or about doing thing in optimal way (Martinez-Giralt, 2010) . It is ratio of total output to input. The basic equation of efficiency can be illustrated below:
Efficiency =
There are two major types of efficiency, namely: allocative efficiency and technical efficiency. Allocative efficiency refers to allocations of resources yielding the maximum possible output. Allocative efficiency occurs when goods and services are distributed according to consumer preferences. An economy could be productively efficient but produce goods people don't need this would be allocative inefficient.
Technical efficiency is the effectiveness with which a given set of inputs is used to produce an output. Technical efficiency means the ability of a production unit or decision making unit 
Weighted Sum of Output Weighted Sum of Input
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Open Access: e-Journal (DMU) achieve maximum output with the given level of input or minimum amount of resources used with the given level of output (Akazili et al., 2008a; Obure et al., 2016 ). An organization is technically efficient if it is producing the maximum output from the minimum quantity of inputs, such as labor, capital and technology. The technical efficiency scores can be decomposed into pure technical efficiency and scale efficiency to determine the main source of the technical efficiency (Abel, S & Bara, A. 2017). Pure technical efficiency refers to producing a maximum amount of output from a given amount of input or alternatively, producing a given output with minimum input quality (Farrell, 1957) ; and on the other hand scale efficiency refers to the relationship between the level of output and the average cost hence it relates to the size of operation in the organisation. (Achoki et al., 2017) .
Measuring Technical Efficiency
There are two basic methods to measuring technical efficiency; parametric approaches and non-parametric approaches (Box 1).
Box 1:Measuring Technical Efficiency
Parametric
Non-Parametric
Stochastic frontier approach (SFA) (Greene, 1993; Lovell, 1993) Thick Frontier Approach (TFA) (Berger and Humphrey, 1991, 1992; Berger et al, 1993) Distribution Free Approach (DFA) (Schmidt and Sickles, 1984; Berger, 1993 ) , 2007) Both approaches of parametric and nonparametric have their own merits and demerits to measure organisational efficiency.
In this study DEA method were used to determine maternal health services efficiency. Basically, DEA is a Linear Programming Problem that provides a means of calculating apparent efficiency levels within a group of organizations. The efficiency of an organisation is calculated relative to the group's observed best practice.
Typically using linear programming, DEA measures the efficiency of an organisation within a group relative to observed best practice within that group.
Study objective
This study aimed to assess technical efficiency of maternal health services and it determinants in primary care setting of health clinics in Negeri Sembilan using data envelopment analysis (DEA). 
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Study site
Negeri Sembilan is one of the states in Malaysia and has seven districts. It is located on the Peninsula's southwest coast. The estimated population was about 1.11 million in 2017 with an annual population growth rate of 1.4% (MOH, 2019). Negeri Sembilan was chosen because it is among states in Malaysia shows high maternal mortality rate. Negeri Sembilan also had shown a steep rise in MMR from 40.9 in 2008 to 45.3 in 2011 respectively (MOH, 2014).
Study design
This is an evaluation research employing cross-sectional study design to determine technical efficiency of maternal health services of health clinics in Negeri Sembilan. The study consist of two-stage; the stage-one involve determination os efficiency score, and stage-two involve environmental variable analysis.
Sample size
Out of 47 health clinics in Negeri Sembilan, 16 DMUs or maternal health clinics were sampled using stratified random samplings to include six types of health clinics available (Note: In Negeri Sembilan there is no Health Clinic Type 7). The study samples were obtained from each type of health clinics in Negeri Sembilan for year 2016 and 2017. Based on literature, sample of 16 DMUs were sufficient for DEA analysis (Azreena et al, 2018).
Data collection
This study using primary data obtained from district health office administrative records, health clinics records and patients medical records. The inputs data such as number of doctors, number of nurses, expenditures were collected from district health office. Output data; the total number of patient attendance at maternal health services were obtained from health clinics records.
Environmental variables data such as location of health clinic, distance of health clinic to the nearest health facility and comorbidity of patients were obtained from patients medical records. The years of service of nurses was obtained from district health office.
Data Analysis
This study employed a two-stage DEA method. In stage one DEA, data collected were entered in excel spreadsheet. Using 0utput-orientation and VRS approach data were computed 
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Open Access: e-Journal to OTE, PTE and SE score using Data Envelopment Analysis Programme version 2.1 (DEAP 2.1). Output-orientation approach was preferred as it is unethical to suggest health clinics to reduce services and in addition, number of doctors and nurses were mainly determined by higher level. The VRS approach was chosen because all health clinics were not likely to be operating at optimal scale. An efficiency score of 1.00 or 100.00% will indicate that the DMUs are efficient. An efficiency score of less than 1.00 or 100.00% shows that the DMUs are inefficient. Data envelopment analysis is a benchmarking method that is able to demonstrate the best-practice units and the DMUs becomes a benchmark for the inefficient ones (Adler et al., 2002) . In stage two DEA, environmental variables were expected to influence the technical efficiency of health clinics. The data for environmental variables were analyzed using Tobit regression with STATA version 13.0.
Results
In this results section, the efficiency score in term of OTE, PTE and SE were presented. All sixteenth health clinics were identified by generic name (MAT1…..to 16) which was not real name of the health clinics. Table 3 shows that the DEA efficiency score for maternal health services of health clinics in Negeri Sembilan for years 2016 and 2017. Using DEA method, it was able to calculate the target output and inputs for the 10 technical inefficient maternal health clinics. In 2017, all 10 (100.00%) maternal health clinics must increase patient attendance, four (40.00%) maternal health clinics have to reduce the number of doctors, eight (80.00%) ought to reduce the number of nurses and six (60.00%) health clinics must reduce the expenditure in order for maternal health services to be efficient. Table 5 presents the mean technical efficiency of maternal health services according to the type of health clinics. 
Technical efficiency of maternal health services
Improvement of efficiency score of maternal health services
Technical Efficiency of Maternal Health Services According to The Types of Health Clinic
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Determinants of maternal health services
As for maternal health services, comorbidity of patient was shown to significantly influence technical efficiency of maternal health clinics (p = 0.03). With an increase of 1 co-morbidity of patient is associated with a 1086.70% decrease in efficiency at 5.00% significance.
Discussion
Technical efficiency of maternal health services
As for maternal health clinics, in 2016, mean OTE score was 46.10% while mean PTE score was 60.5%. Overall technical inefficiency (53.90%) of maternal health services in Negeri Sembilan was attributed by health clinics managers whom were not selecting suitable input combinations and not following proper management practices (39.50%). The other reason for underperformance was due to inappropriate scale size of maternal health clinic (20.20%). Three maternal health clinics namely MAT7, MAT10 and MAT15 constant return to scale technical inefficiency was completely attributed to scale inefficiencies. However, in 2017, overall technical inefficiency (59.40%) of maternal health services in Negeri Sembilan was attributed by both health clinics managers who has poor input usage (32.70%) and failure to operate at the utmost productive scale size (33.50%). Four maternal health clinics namely MAT3, MAT7, MAT9 and MAT16 constant return to scale technical inefficiency was wholly attributed to scale inefficiencies. Ten out of 13 inefficient maternal health clinics showed that maternal health clinic patient attendance would increase in a greater proportion for this study International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577.Vol.6:No. 
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Open Access: e-Journal with an increase of number of doctors, number of nurses and expenditure. The findings suggest that low performance was due mainly to poor input usage instead of failure to operate at the most productive scale of operations. It could be due to the healthcare model in Malaysia's shift from a three-tier system to a two-tier system resulting in increased number of community and health clinics which ultimately increased the spread and outreach of the Malaysian healthcare system (Lee, 2015) .
A study in Colombia studied on antenatal care obtained average efficiency score of 92.00% with 57.10% of the health clinics were technical efficient (Ruiz-Rodrigues et al., 2016) . The findings were higher as compared to this current study and it could be due to the inclusion of postnatal care in this study. A study in China highlighted that maternal health services were often underutilized (Zhang et al., 2016) . When we observed 2016 and 2017, there has been increase number of scale inefficient health clinic which proposed that increase in output was not proportionate to the increased number of inputs and this finding was similar to a study conducted in Guatemala (Hernandez & Sebastian, 2014) . Our findings agree relatively well with a study conducted in Zambia where the findings suggest that low performance was due mainly to poor input usage instead of failure to operate at the most productive scale of operations (Achoki et al., 2017) .
Technical efficiency of maternal health services according to the type of clinic
Maternal health clinic in health clinic type 2 in Negeri Sembilan was the most technical efficient in 2016 with the mean pure technical efficiency score of 100.00%. On the other hand, maternal health clinic in health clinic type 6 was the most technical efficient in 2017 with the mean score of 100.00%. A huge jump of mean efficiency score from the year before. It was noted that maternal health clinic in health clinic type 6 functioned with marked reduced in the number of nurses and expenditure but also has reduced number of patient attendance in 2017. Maternal health clinic type 2 located in the urban location and type 6 located at the rural location. This study indicates that in 2016, urban health clinics managers able to utilize resources efficiently but in 2017, type 6 health clinic managers performed better.
In this study, noted slightly lower mean PTE score as compared to a study on technical efficiency of rural health post noted mean PTE score was 57.00% (SD 32.00) (Sebastian & Lemma, 2010 ). In the same study, low mean PTE was the result of poor performance by 75.00% of health posts which were conducting less activities than the optimal levels (Sebastian & Lemma, 2010) . Despite having run by two health staffs of high school graduate and one year of training, they are supported by a total of 13.00 community health workers and traditional birth attendants. Most of the health posts were scale efficient. Therefore, the study suggested health staff to increase preventive and curative activities including family health service with the current resources. However, with two-tier health system settings in Malaysia, one health clinic previously cater for 50,000.00 populations is now catering for 15,000.00 to International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577.Vol.6:No. 
IJPHCS
Open Access: e-Journal 20,000.00 population and presence of community clinics are for 3,000.00 to 4,000.00 populations. These provide maternal health services not only focus at health clinic but also in community clinics. Therefore, this does not reflect the true managerial efficiency.
A study in rural maternal and child health posts had similar results as mean OTE was 42.70% (SD 43.60), mean PTE was 68.20% (SD 27.20) and mean SE was 52.80% (SD 50.60) (Kirigia et al., 2011) . In the same study, regardless of the size of the health clinics, either bigger or smaller, the results were similar. Moreover, inefficient health posts were required to increase outputs by increasing patient visits to the health posts to be efficient. This can be done by boosting demand for underutilized services by removing barriers to access health services, create leveraging behaviour-change community health programmes and use health promotion. Inefficient maternal health clinic in Negeri Sembilan should work towards increasing total patient attendance by 12.00% to 73.00% in order to be efficient. A study in Sarawak, Malaysia showed that significantly more pregnant women from rural had early antenatal care booking (p = 0.00) and urban dwellers were less contraceptive users than the rural dwellers. (Win et al., 2017) . In the same study, lower coverage of neonatal tetanus in rural areas as compared to urban areas. Using this information, health clinic managers were able to know the target population and plan resources carefully in order to get the urban mothers to come to maternal health clinics for early antenatal booking encourage postnatal mothers for contraception and lastly encourage neonatal tetanus injection in rural areas. Health clinic managers ought to provide more health information and health education to the target population.
Determinants of Maternal Health Services
There was no significant association between location of maternal health clinic and pure technical efficiency of maternal health clinics in Negeri Sembilan. A study on maternal and child health services measured at district level revealed that urban districts have a dense population environment and have better access to health service in terms of finance and physical (Achoki et al., 2017) . In Malaysia, maternal health services have been long established and can be seen with the paradigm shift in healthcare delivery from curative to prevention, urban to rural and three-tier system to two-tier system (MOH, 2017a) . This could explain location of health clinic regardless in urban or rural, it is not significantly associated with technical efficiency.
There was no significant association between distance of health clinic to the nearest health facility and pure technical efficiency of maternal health clinic in Negeri Sembilan. A study revealed that the more the distance of health clinic to the reference hospital, the more efficient if the health clinic (Ferreira et al., 2013) . Maternal health clinic has been long established and presence of good follow up and resulting in presence of continuation of care provided for the patients which might be the reason why distance to the nearest health facility does not matter. 
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There was no significant association between years of service of nurses and pure technical efficiency of maternal health clinic in Negeri Sembilan. Increase years of service should increase efficiency of maternal health services as gaining of experience and familiarizing with the work. A study used number of years since the hospital started service delivery as an environmental variable to measure technical efficiency of maternal and reproductive health service in public hospital and revealed significant positive association with efficiency of the hospital (Yitbarek et al., 2019) . An increase in years of service increased 2.00% of efficiency (p = 0.02).
There was significant association between comorbidity of patient and pure technical efficiency of maternal health clinic in Negeri Sembilan. This study revealed that with an increase of 1 co-morbidity of patient is associated with a 1086.70% decrease in technical efficiency maternal health clinics (p = 0.03). Health clinics function as the gate keeping. Malaysia has risk-stratification strategy for antenatal care to improve maternal or neonatal outcome and ultimately to reduce maternal mortality rate (MOH, 2017a). If a patient has more comorbidity are higher risk, patient would be seen by a Family Medicine Specialist in the maternal health clinic or patient would be referred to the obstetrics and gynecology specialist at hospital (Yeoh et al., 2016) . Hence, less patient would be seen in the maternal health clinic and this could lead to the reduced efficiency. This also reflects that health clinics managers were managerial inefficient as they have poor input utilization.
Conclusion
The findings from this study found that technical efficient maternal health services in Negeri Sembilan were five (31.25%) and six (37.50%) in 2016 and 2017 respectively. In 2016, technical inefficiency mostly due to managerial inefficiency while in 2017 was attributed by both managerial inefficiency and failure to operate at the most productive scale size. Target inputs and output were identified from this study. This enables the health clinic managers to know the direction for inefficient health clinics to improve. Health clinic managers should conduct a comprehensive planning in terms of resource allocation and increasing work force productivity in achieving efficiency. Technical efficiency of DMUs varies according to the type of health clinic hereby; type 2 and type 6 health clinics were more efficient as compared to others. Patients with more co-morbidity significantly decrease technical efficiency of maternal health services.
